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(57)Abstract: 

PURPOSE: To prevent excess wetting of a supply electrode, and prevent 
drop in output of a fuel cell by supplying water in a good state of steam. 
CONSTITUTION: A hydrogen gas humidifier 110 is constituted with a 
porous film 111, and separators 113, 115 which interpose the porous 1 1 1 
from both sides and form a hydrogen gas flow path 1 1 3p and a water flow 
path 1 1 5p respectively. The porous film 111 is a polyolefin porous film and 
has hydrophilic nature. In the hydrogen gas humidifier 110, water in the 
water flow path 1 1 5p permeates the porous film 1 1 1 according to the 
difference between the pressure of water flowing in the water flow path 
1 1 5p and the pressure of hydrogen gas flowing in the hydrogen gas flow 
path 1 1 3p. Since the porous film 1 1 1 has hydrophilic nature, permeated 
water comes in contact with the porous film 111 in a wide contact area. 
Water is easily vaporized by receiving heat from both the porous film 1 1 1 
and the hydrogen gas. humidification is conducted in a good state of steam. 
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7n-?&o\z, g-ummi 1 1 fcfpffl-rsEE^HAPtip 

fi*W,fc©Wf&£, AP**0. 2~ 1 [kgf/cm 2 ] © 
R#. WifiO. 01-1 '[$'J>j9l*/cin , -#] 

[0051] *©ffiji«©a^s$a©^?LKM*ffl^c 

UHIStc£*©«fc'5tJPS$n-5d^*iftbT*fe. ■€■© 

[0 0 5 2] lUfil^O. 00 1 [miM/a*-ft] 
30 SSTft, »I1)1«^&<. #Xtetafi£nT^-5©>&> 
5*»B«-p*IWC#a:»r». flnSS**0. 0 1 [«0U7h*/ 

&*a&tt*»5n*. *PSSd*0. 1 [*M»»/aH- 

35 3&»#Sn*. JPS**U [2«)U»W/wF-»] S«Tr 

*. AlUb^lO [5'J'J7W/cm 2 -^] e*i?e. ^X 

»ttO**«tt»Sna:^. SPSSdtlOO [;'Ji)jW/ 
40 cm J -4>] IST«, ^T»<, **»**a-r*»0 

[0 0 5 3] w*, fi0/ftiips^lia-c^scot4, jqs 
fi*<0. 01-1 [S'JU»W/cn , -»] ©ISiTabO, £ 
45 ©Ct*^fc, WJfibfc/W #7 1 0 0 0SfflV»fcSnffl 

[0 0 5 4] &*5. i<DJBl«K«OMS»«»X^y^ 
1 fe«^-— -y M00 ijDS^.— <y h 2 0 0 tifi 

50 »J#»C»*Wt-6nTV»*c:fc*»6. 3fc©«t3&3a** 
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^i¥8- 1 3 8 7 0 4 



#-r&o m i ic moo tjos^- 

•y h 2 0 0 <h*<giJft:«tJtc^T^Svli^e), 

MOO htom=>--y b 2 0 0 £ ©S&i*#ttEE;/j ( MP 

[0 0 5 5] h 1 0 0«0»»&#'»t£E*tt. MS 

mmwistein. mwm) i>mn\z3cme>u^&mz 
^•vism»z.t, ©2 ens. mmtax 

>/— JM4to"i**>S:l«»#W£E*7?*«T**OT?, IS® 
n*. — HQffla:iy h 2 OOCt»(tWE*B. 5! 

[0 0 5 6] Jll81^5Stazy ht-frfcftoTtt 

[0057] cti\zttVTz.<Dmimmm-?\*. mm=L 

h 2 0 0 ©S&fettttffTjH Ilaz -y MOOW 

[0 0 5 8] u©^ 1 HS6^©«S^«*X^ y if 

1 H fg«:iXy MOO ttium3.-V h 2 0 0 

5Z±\z4MT v 1t. C*i(::*fLT\ 
C©S6flfi«T?tt, fg«3.~ MOO tfllfia.ny h 2 

0 0 <h#SU*CM*ttttenTU£fc<seK fg^rL-.y h 

1 o o t.mm^~-y b 2 o o t*-tn*n*»-riHiFr 

[0059] — %m.i--v moo timm^.~y 
b 2 o o tzwrnz-t %>t. mmi o o, 20011 ^ 

— -y b\Zfcx.Z>Z.b.ifiX<£t£\,^„ d©fc«6. JPSrLX-y 
h 2 0 0 K:&^T»«©3MS£ffi"FS-*-& H <t Kite* 

£©f(5lgii60tJ-eH BS^«?fi*tf©?&«HCffl^fc 
»9*S*!«S1 15p, 1 2 5 pfcfiJffiLT^-Sdt 
V MOO tiPlazy H2O0t^ 

0 OfC^^TJUDSW^iSTS-^l^ecl-rcifc^^. 
[0 0 6 0] &*3. £©S8 1 fgJ&E0!ITH TMHtfXiDS 



§ii 1 owTksfa&i 1 5 p ds&zmmttxxmm& 

12 0©«12 5p) 5iSI8iLT%|a;yh 

1 0 o©^tkskss2 0 tca^LTo^c*n -nicf^ 

T, TKSifEfSl 1 5 p 2 0 tSU*»t©8!EK£ 

05 IT, *«ES&1 1 5 pOffiPWSfflU&flliStlxTfei 

[0061] ccmaasflrcn 

\zm*-X. -t^D-X^. tfUTSKlfc, #ux;Mn> 

H W&WfBftJEErtJlTfcoTO. 01-1 [S'J'bl*/ 
cm'-#] ©teH©JPS«^f#e.n^.^7Ktt©#3 : LHMT 

££t>©T-ig>-i>. Wt>. SMctt©*?L»R©*mfc*V» 
Ttt. (Czkfig, ^S0«tti&ot#tt5 

£i*te©«©^Ktc:fe^Tte, ;faW«*tfcK:&S£ 
!l*ifiK:¥ffi«»ci£tf«*©T?**. 
20 tt©#?LK^^S*B<jfc^-r£. M©S®C*^#* 
LfcK©, *tt££^K&iS£©&ftMllK«s. JfSL 
<(2 3 0S^T©»^r^«*tt©^?LKMi:^4e)-S)fe© 
if S. 

[0 0 6 2] *f8WO«2S6ifi«lC-p«r»T5fcKlftWr 

25 -a. 15(1 fg2 *jg^i©«S!^«te©aasgg 6 0 0 am 

fiiT*5. ccSSd^-r^J;:. £©SB2ife!i60!l© 

mnmrn^mm^ 6oon mi mmnvTicmuxM®. 

»1 1 OttfcttUT. MM6 0 2 tt/^-^6 0 
4, 6 0 6 h<nmzgr1im.<D-h— ^>©->— h-6 0 8, 
30 6 1 0 &WLtftz&tf&mtZ>. f«t*3, M->— h 6 0 8 , 
6 1 0©*#*($|©M^#|Ctt, ©Stt©*-^>*^ 
&5y-;PiM6 1 2~6 1 5*^-&$tlT*5 0, -?■© 
*[o]^©^XjinSr|»UT^-5o ^cfe, Bscmcteffb 

<yf;2tzfr-ofctf. mimmmoTkmtfxmmsgi 1 0 

[0063] &.t<Dj:vizWf$.zntc.%i2mmmxte. 
g>iimm 1 1 1 h 6 0 8 , 610 omt>n 

•5. #ILKMl 1 l«. fH-~gcS3*n>i}*<^ 
40 ^©S*T«^?LKI^1 1 lf^ffl-r^ffi^HAPlCi 
0®«-r-5JBn^fe-5^. Cl©«k5(C>'-h6 0 8, 6 

1 o-cg^cchtccto, g>jimmi n<D®.m&mmiz 

[0 0 6 4] fe*5. ->-h6 0 8, 6 1 0(1 tfX^* 

45 ©Siatt(c«n. a.-^ab-ssffi©^a^*^ ! t©-c*n 

tf. «i:©J:5^fc©Tfc<fc<, #?L!W©*-^>C#^. 
<V> a «© h £ b T «k 

[0065] *f&m<Dm3mffim\z-o\,*xmzm.m? 
50 ^. 06 n m3mffim<z>M&w.me>mmm7 0 0©* 
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mmmmcommm 700a. mi usswo*** xjps 

SI lOtJtlftbT. £?LMt7 0 2tf«fflffl;£tfT&# 

L.<*$^ofc*<, ss i ntewafcrnxxtamsg 1 1 

CO 0 6 6] &±<BJ:3K:flra3ttfcJll3*jt5#ma. 

SgB©#$c£irf <£0*>, — ^©apilgBT^gCJP 
Its**. Y-9)V<DmW.W>ftV>mW$&L*>-tZ.£.ifi 

[0 0 6 7] ZLOMSltllMlCilfrvC. #?LSt)gl 

7 0 2OW^K±t^fc«>l:, m 2 ^SS«flJ <h f^«S»c^ 
Jl»!g7 0 2(C-t?-#-hffl©7^;i,A*»fcLfe^i 

[0 0 6 8] *«*OJB4*Jfi#!lk:o«,»T^K:KWr 

Mm«MK0Ais»8 oon « 1 mmmoKmxxmm 

8110 <hJt«bT. ^7LKM8 0 2 OWffiit 
5. Jl©#?l3tlBl8 0 2WU Eg^^©©tt<75J^«SrLT 
43 0. *©rt*S*£«ET**K8 0 4 tU ^©fl-SR 

t/tl/-^8 0 8, 8 1 0T^f-5SiESS8 0 8 
p, 8 10plt Mfiii'bJSX (TjC^jtfTiSfctt®^ 
ffl©8£S&,fc-r<S>. fcis. 0 7*(;:«»b<^£ 

&frr>itifi, m i se*«©**^xiioji» i iotmv 

US. 

[0 0 6 9] tt±OJ:5K:««StlfcJB4*!fi«Tftt. 

8 0 2 ©*M&J©W«E8& 8 0 8 p , 8 10p(C***fX* 
cWCfitT, — *©Sfi?&t::;>K*l#X£ftS75©8fe8&lC& 

-orojoiSiT. 7V— K l 3(r^f-5*^^x 

[0 0 7 0] ttJ6U&IBltt^UiB4S6Jfi«Ttt, 
StKl 1 1 (6 0 2, 7 0 2, 8 0 2) £bT I7vf# 
7 1 0 0 0J SfflV»-&HfT?A*!6:10SS#TU»fc«». 



8- 1 3 8 7 04 

3,, 

05 [0 0 7 1] #?LK^tLT?LS0. 80S^n>, # 
?LS 7 2 %. J?$ 1 2 5 5 ^ a >©«#tt-fe;i,D— X£r 

10 >$}0CY5 2-2 2 7ffifflf5. ^e^ffl^© 
[0 0 7 2] ■->U3->»S«U*#«*a (*->W> 

88lj©*SJttt:, 1 : 1 0 0~2 : 1 0 OggitS. 
15 £©&£> ^»cD->Un->^#^Jlc, '>m-?-o&* \z^ 

20 ■*»*aT?*RSftfci'U □->»t»»«!s. mm. 

->JlM»#J^£iPJE3jgir&££tc<fcD, j§*£©3.te 
#?LSfl8£iiilU ^Un->S53«MO-»*«^^JL««l 

25 *®fttfrt«fc»s-r*. 

■ ilOttlB©*?LKit*^M-C 3 0 

tz'&, 6 0-8 0 [*C] T3 O^iP^jli^itT. #?L 

30 ■^fC12 0 [t] T'lBtWflpfSftbT, #?UfEI©*® 

[0 0 7 3] Cl©J;3tcLT5!iab7c:^?LMK«. MS 

35 CtoTS^tl-SitfelC. *«fl5#©?L©«a*->U:3 — 
>tt»aifcJ:-?T«»5*. tot, mm'&<D£1lMm 

[0 0 7 4] C©«fc-5(C^a-r-5ClttC«fcD. JUSS** 

40 v*b*4^«©#ILRil£bT*fcfflT**±3K:fc* 

[0 0 7 5] tt«ffl3&®ftlfiSt;*, ^U3->»*» 

5jiffl*;^tcir-y hb, ->U n->&3&#J$?j££flojE 

45 3j!-r-5T5&©. gKmrnowmt. x'jn->if 

^?K©^»©it^. oit), *te®«ao©^j§atc 
«t0, *«6S^,i:75itil*^©T. ffifflt--5^7LK)M©M 

sifr©sps*i. ^a©j!ips»©fis^ejg^tc**^c 

50 [0 0 7 6] *^©^Mte©*PS*iJ^ffi^jgfflb 
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ftfflW- 8- 1 3 8 7 0 4 



1 ^ vmmm.?. ? v v 1 1 . ^ ^ 

•y ? l K:fctt-57|cii?;tfX}jqS§§ 1 1 0 Kcfc-STMltfXtO 
*S»$r$ir#T^a^ 1 1 0 0t$f^. 
[0 0 7 7] ffitt & 1100H hlOOW 

mm=L- 7h2oo coTK^^xasss 1 1 3 p ^^f-s 

**#XCDffi^£tfcW-r-5ffll©ffi;ft-fe>-y-l 1 1 0 
<h, 7K«E8&1 1 5 p^«j^-r-5*©ffi^j<£:^tii-r-5^2 
©BE^»-fe>-9- 112 0t*iAT^. 110 0 

tt, §51:, cn6t>iti 10 5, 1110, 112 

0 hmmztiznTfam^-- v v 1 2 0 0 

[0 0 7 8] «TftdP^.z:>v M 2 0 0H V-f 

CPU1210, CPU1210 
-^#^#te)W£nfcROM 1 2 2 0. HD<CPU 

1 2 1 oT^a^^a^^fT-r^wtc^^^a^- 
^^-^(;t*t$^ni.RAMi 2 30, JUirojE 

>+H 1 1 0 iSjctf^ 2 ©m^-fc >•+}■ 1 1 2 0 S 
OtWfi^^t^AA-O^-^i-X 1 2 4 0, 
CPU 1 2 1 0T©JR3I^JilKJ&i;TWftt8 5 0 Oal; 

«»«^sHja-rsa?K >?-7i-x i25o*i 

[0 0 7 9] bfcfltj5S©«^#Jffll3-n5; h 1 2 0 0 
l:<fc?T, M*-fe>-y-l 10 5, fBl»JE2)-fc>-tM 1 

1 0*3«t^2©JE^-fe>-y-l 1 2 0*^CDU1^«^-(C 

v&vzn.mm.'o o o ajwwwsnx, *st#x*ipiiggi 

[0080] c©jpsjitt^aK^i 1 1 *m.iivtzK. 
j]mAP&Mm-rz>z.£\z£K)mw2nz>. £at. z\<d 

mUU)V—^y\^ ROMl 2 2 OlZZfntf^ACDMT' 

iHtss nt*o, %tar 7 h i o ooiem. 3t 

(0J*tf 1 Orasec» KHfT£n£. 
[0 0 8 1] *;|r-?>#t&frMtt3tt«£:. gcTCP 
U12 10B, ffl«-fe>-y-l 1 0 5K:J;9&m£*l3fg 
«n.n-y h 1 0 OOSSTi, #1 1 ©JEE^)-fe>-tJ-l 1 1 
0(£,fcDtfcm£ft£*5i?#X;EPh<fc, fg 2 WEE^ir > 
•tJ-1 1 2 0K<fc9&ffl£n-5*JEPw££A7K 
7i- X 1 2 4 0 £rfrLTK*&t? (X^-y^S 1 0 

o) „ -a\z. ^<Dm.^/utzWimTizm^xmmmm 

7,i?vV 1 <D|g«a.--y h 1 0 0a»£*i*--5jB*** 
m»H*»HJ-rS Ufy7"S 110) . 
[0 0 8 2] Cffligg*IIIHfflIffl«. ^J6ROM 
1 2 2 0IC*&JWbT*^fcia«T<i:^S7K^M*Ht© 



@ 1 0 iZfjkVfc.. 01 0(C^-r«fc5»C, Z\CD~7 y ~f {K 

a*T©±#fc:3nTiDS*H#**<fc*.fc'5K: 
taS^tlT^S. X'ryZfS 1 1 Otlt Xry/S 1 
05 0 O-rK^^ffMieT^V-yyAfcMeL^-a-Ti^ 

[0 0 8 3] i^^T, ^<DJ&tbti&mfcMiz&mz&-3 
tvr*jEE<t**#XEE£©iS:£llJEAP s e t 

(Xf7 7"S 12 0). i5S7k^»«Hi:ia^JEAP 
10 setill IDOjtfSl ogH, logAPset*! 
Hi l {c^-r«k5(cU^7H^{fr-5fflBI*fe%. ifir 
C<£0&g*^*H^<=>i8:£llffiAP s e ttf&tbb 

[0 0 8 4] ggt/>T. CPU 1 2 1 0«, X^y^S 1 
15 0 OTfK^-^fcTKJEPw^^TK^^XJEPhSrMDT 
MEEAP£jfci)6£ (X^-y^S 1 3 0) „ 
HJEAPtS^HJEAP s e t £WM<Z>*fc*Hil£;fc«>, 
COlg^ffltSttP r e f i^JtRTS Ur'^S 1 
3 0) . KfflPre f HffiAPd^^HaE 

20 AP s e t^e>tfF#£*l-5ffi^M»«±tfiT-&&„ ^© 

@g<iipref«, ^>t p 5 o oommfk&famT-^zm 
'hm^z&ofesbznzo 

[0 0 8 5] JtEEA P iSSlffA P s e t t(Dm<D& 

nmrfwrnp r e f i^Totzizit. iiiE&ansM^m 

>*i^7-r^<. WmP r e f J; HJE 
APti&JgMJEEAP s e t LomzMffl^ >K£§HD 
T®&fkmMmAF Ury^SlSO) , CP 

Ul 2 1 O^edJ^J-f >^-7x— X 1 2 5 0€r^LT 
30 «»t85 0 0 a(-$!lP«#*ai^bT, #>y5 0 0CD 
IslteS:*I51teSclt««AFfc*ttiiM$-Q-^ (X^r-y:/S 
16 0) „ ^^LTTKJEPwt/Jc^XJEPh tCDMEE 
AP&S5SMBEAP s e UCfWfflILT, igiE^SaS«<J: 

35 [0 0 8 6] £LhiaU<3 LfcSS 5 III^JW^fifMWiSBK 
Jctltf, fiKt>itl 1 0 5 \z<k<0lfclii£tlft¥&M3-~ 
•y M 0 0 <Dl&&T\zm-3^X<&&7k.Mi5.mH$ : nm 
U d©&g7k?£M»HK£i;T. #?UtJBIl 1 lfcfP 

ffl-r^ffi^^AP^asw^jE^ntftup-r^o core 

40 ^©»OS$iJffllSgT«. ^?LK)^l 1 lSrSjg-TS 
*ft*5!«^.->y h 1 0 0(Dffl«TCJtxi;TSi®6<]IC^ 

7K^^xcpcoiafti7K^*«#<^^©-e. &nim\ 
i i tc*^^£E773IAP<£r^:€r< LT*m^x©jns» 

o ^j?&-r^*^xcosps5rjiiEfcfT^5 c i^-e^r 

[0 0 8 7] *^cr>^6*]5g^JfCt5^T^ICitt^-r 
•5. CWm6H)5fi0iJ«, ?S5mffimiiit%lLX. f<OA 
50 -H-)i7lt ®«-b>-y-l 1 0 5»C#xT, fg«^-- 
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•y hi o oro-r >tf-^>xz^^wr-5-i'>t!-y> 
xry^s 1 1 o nmmopimittm? s. 

[0 0 8 8] *HSE^©ffi^3ll«IPJP-?>C*5tt-5X 
T^y^S 1 1 OTH -f >bf-y>X-tr>-t}-t?^Wbfc 
Otf-^>XZtcS-3aiT5!«rL-<y h 1 0 0^*£-^ 
<!: T * >&&7km$\m H £jrtti L T V» -5 „ 

[0 0 8 9] ClWi^STK^MSHODffttltS, f6ROM 

I 2 2 0fr*&^LT*l/^c-1->fcr-^>XZi:£^*^ 

BO- 0>J£Hl 2tc^bfe„ 0 l 2 tr^-T <fc O \Z. Z\<D 
V v 7B \t. -i > fcf-y >X Z £D*t&<il 1 o g Z <£>_L# 

^-5. :©Xf!/'/Tll -f >tf-^>XZS:V-y:/B 

«tH*K:. Xf'^S 1 3 0M©jai*llfTt§. 
[0 0 9 0] ».±iaWLfc^6IIM^J©J!lPS$iJPggtC 

-7hl 0 0©-f >t!-^>XZ{CSO*t,iT£S*^ 

I I ifc^ffl-r*ffi*SAP*8aw&ffi*«Kiw»-r 
a. z.<Dtz®. ^<Dmmmmmm-^\t, giinmi 1 1 
zmmtzTkm&z&n.zL—v b 1 o oootr-^x 

ZtcJSUTatf.MC^-SClt^T^-S. IPS. -1*>fcf 

— y>x^*iStMat*^«3.n-y f> i o oro-fe;n o^S; 

©;!)DiI»£if±£ii-S Sot, 

•y M o 0'v«^-r^*^^xoa]ji^jgiEtrfT^'5;: 

[0 0 9 1] *%W<0^7HJ6^Jt'O^T^('iftWr 
-5. C©flS7*ttW*, ffi5Sttlfi«tJt«UT, *©A 
-h^i7ll m&±>+}rl 1 0 5l:fAT. 
>y M 0 0*^S^tti$n-5^^X<D8iE»$^|±l-r-5^ 

1(1=7 h 1 2 0 Otf^fr-r^BETjMSiJP^-^X'* 
tt-SX^-y^S 1 1 0cD$a3©rt$a**Bii-f 3. 

[0092] *Hig^j©ffi^il$ij»;i/-^>fc*3itsx 

^•y^S 1 1 om #*tt*i:>tfT?ttttiL&2f;*ift 
•MKUS^T«*rL:=.y h 1 0 0^£S<fr-5£g7K 

[0 0 9 3] £©&g*^*H©gLtH«> -f-ifcROM 
1 2 2 0(C*&»LT*5^fc^XSiE*Mi£®7K^SH 

0iJ£E 1 3 m 1 3 tC^T<fc^(', dCOV-yy 

C«, #X^»M©±#»Ctm®SH#U =7 



^r^¥ 8- 1 3 8 7 0 4 

*i. «5*«g«tra«K. xf'v^s i 3 oj^goaa 

05 [0 0 9 4] SLtWUn Lfclg 7 mmm^tammmmMiZ 

1 1 i»c#ffl-r*BE*^AP*3i«w«6£E*iifcW*i-r 

10 S. £©fcJ&. CQAtiBttffSBTtt, £?LMll 1 1 
$riSj®-r-5**<&^«a.n>y h 1 0 0 ©tfXSfcgMfCJfc 

WB2«|a=? h 1 0 0"e#Hifc*aqSMc*tt2K 

15 **S«4Ct««T«4. fct, %«rr->y hl00 

[0 0 9 5] *5BWOSB8HJfi«K:t3«f»T. *fc»tfl-r 

20 -H!)i7H, i&g-fe>+H 1 0 5\zWpLT. mm=L=. 
-y h 1 0 0Oft«f««**tBr*«*"fe>tJ-ft»Wfcjill 

7j. f©V7h7i7U, |fHfla>;H 2 00T 
*fT-n>EE^HftiJP;i'-5 : ->{C*3^-l)X^-y7 p S 1 1 0 
25 ©iSI©rt$«t5. 

[0096] *nMmoj£t>mMW)i'-?->\z£itt2>x 

T7 7S 1 1 OX'it, «8fc-fe>*"C«fflLfcft«Mt»I. 

30 [0 0 9 7] £©&B*s£M»H©»ittitt. f*ROM 
1 2 2 0 C»«bT*V>&ft«t« I t£^*^^fiH 
£WfflM£^TV-yyD£ffl^TfT&5o V>y^D(D— 
#J£0 1 4 fC^LfCo S 1 4lr^-r<i;5fC, ~©T-y :/ 

35 ^-Si^tC^^nTti-S. C©Xf77Ttt, fiffi^t 
Sit I ^^-y^ClcSg^L^^T^STK^MH*^* 
£. C©£5*^laSH£#&5X^>y:/©&S£ii$;t 

SSrHfr-ra. 

40 [0 0 9 8] &±.WtW Vfz%i 8 HJfi^JWJjPSSUtJfgBtC 
ittfcr. ««E-fe>-^fc<k O^ta^tifc^WrL- <y h l o 

©£Btk^s h icitx c t , gunmi 1 uc^ffl-rs 

45 ©Jtas««s«T-«. 1 1 1 zmm-rz>*m& 
- y moo oft^«af i icj$;i;Ta«0<jf'S* 
sct^x-^a. mt>. fkffinm\zfotTmnmm*<E> 

ft«f««E i &m^&iimm=>L=.v b 1 o o 

50 i!PS*fi«^</«£-50T, JE73HAPSr^:#< LTTk^ 
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[0099] «re»5«t^La8«jfiwr?e, 
^*h©j£W£, «R^«*©iaft, -f>e-y>x, ft 

[0 10 0] Sfc, tfre*l5fc^UB8 2MS0ITtt, # 

[oioi] swittoQAjeM&FMtft*. ^at^g? 
as!******. ffiftnmKMmmnmxte. wa— jg 
kmet * z\ t ^xi^^ @ 

sigaws^ciiM^, ^ff. #it. jdjS, m 

vtm'b-frtuzi&cxw.mzmifrz. z.5vtzz\iifr 

tctt, J:0»«©aSt»ft«lf*ff3S5i&fi***-6. d©fc 

[0102] 2-D&jc<r>n^ *-**m^x&&im%. 
-?>xztAffinmi t&m^fzm-et&mtz&ifxm. 

[0 10 3] /l7^-^iLT-r>tf-^>XZ*ffl^ 
mi =/Jn-*AP=/Jn. tt*l(WlT?W»UT^*. — 

m 5 * t Lxnffinm i v>fcjB 8 *jfi*rai, 

[0 10 4] i:^*S, MiMffcX^-.y^KiS^T. !& 

•ri,hfkffimmi =±<Dm\z-i >¥-y>xz=±\zt£ 
z>t>rt*>t£<. ^mmm i =/jN<D«ft:-r >tr— y>xz 

[0 10 5] fut, stifameiiM^jw^ai^s^M 
^JOI&S 1 c t \z ± o . 



8- 1 3 8 7 0 4 

ft#WSfU =±T% *0-f>t!-y>XZ=^AP = 

ft#m«SE I =/hT?. ^o-f>tr-^>XZ=/h-*AP = 
/h. 

05 t-r*^, 

10 [0106] rna, «*.«. <n»*tti =*t, -r> 
e-^>xz=/h<D^Ft:«. 

?>iam&&t£ j P2t£<xtet£iz>ti.^&, mz-i >tf-y 
Affimm. i =*-e, a>o-f > tr-y >x z 

[0 10 7] ftflMti* I =/J\T?. -f>tf-y>X 

« s s& < T«&s&v>a<, Hicr > tr-^>x z 
25 <«H^ii.3*-c\ 1 >¥-¥>xztfVf~wzmmv 

[0 10 8] Lfc^oT, C5Lfc»llC^oT, -f> 
30 tf-^>XZ*J;tKft^*SiEI ^e.i^W>Jc^»H^^ 

35 'h. 

Mffimm. i =/h-e, *o^>t-y>xz=^H=g 

40 ©H«£5VT, -f>tf-^>XZ. ft#««E I 

[0109] C 5 L£:«/£<DSS 9 HM^J C itltf . «fc V 
[0 110] ltrCjR5«ttfy«:^Lje9StGffiflT». T 

mm^maxmrnmi 2 o#j©*jEPwt>^^tcpis$ 

50 tlZ ££&*>. #V-K«:*fXJMfc, fiP^®?*^*^X 
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ftttc-^frvrfe. **#**«cra«. aiE&aqs*£-r 

0 0©@te*£gASCiK:«kOHaELfcj&«. ^P95 

5 0<7);bPJEfi£^;i5C<itc£9*5i5;tfXJEP h£lB^ 
t^MiLTfciu. #>:/5 0 OOIBI4E8& 

[oii2] *f&w<Dmi onmm\z-3^TWzmm-r 

-5. H*S^^^m?ft*t^:M{frs<t. JOSH— v 
h 2 0 0 <b, 1 tfc©:7V- hTtt&Rfc;ljnfi*SillI«T? 

6 k w~&+ k wcit-r i>±m<Dmi^m^mmmmm 

[0 11 3] JlOi'S^S^aiS^XT-AtCfetsT 
tt, ^TWJnST'V- Mc*fLT. ra^^Aias&fMdf 

tt (Wx. ««&«?&) SM*.&btfcy^fi (Hffcgift- 

iPS->X^-A 2 0 0 0 ->Xt\£>:£#£: LTil^cS 

©*HlBE#>:/2 0 1 OTtK^^Lo-O, — SPOflPS 
J-n-y h 2 1 0 0 Ctt, /h^©7KJaBE#>7 p 2 0 2 0$ 
tt^. BttiSa^UMSiftSSl (H«rL-y MOO) © 
ft^ftf: £ b& O *PS«CD^ft* Z. ©/J\SI©*lP£EJi? 
>72 0 2 0Tigf(lWK#JSLJ:5£t-&fc©T&-5. 

coii4] com i ommm\z£m*. me©**?* 

<t^Ul*S. 01 5-Ctt->X^A©*^S:^0 

J $>-r<®.WtZ>tilt>\Z. JbPil^-^y h2 1 0 0. 220 
0, 2 3 0 Oatffi£LT^-5J;3»r#^£:;0*. *D«n.= 
7^2 1 0 0-2 3 0 0«— ttd&oT, S^KJ&WK 

iSS^UT^^d.t^s^b^. seot. mimmmtm 

mz, 5tn.=L--v h 1 0 0TfflUfe^7K*SPS3.--v 
H2100~230 OtCfedfebT. y M00 

T%*bfci^$iipssRfce^s«fc 5 c-rsoats* v 



[0 115] *%^<D^1 l*flfi«»wt?«r»TJfcfc«Wr 

Ttf-S^S^So £<DfBl lSSSfifllTtt. H 

05 nSTKBt/Ttftftllazy h 2 0 0 Sffl^Tlftt 
ili©ig T £<£T $ * 3 toft -O V ^T^f . 
[0 116] ClOJBl 1 Sl^MOftlSftlffSBtt. 15 

10 ©JgSftiJ»aB«. «^JffllZL-.y M 2 0 OTHff^ 

fsifrrs. £tf. z\ff>f?±mmju-^>iz-z>^xmv< 

ISIi-r-l). J10f?lhttffl;P— ^>te. ROM 1 2 2 0IC 
:/n^A©®TEit£nT*s9. ^€3.-^ MOO 
15 ©3H£B§&&, 3r^K« («A«5 0ms e cfc) K 

[0 117] ^O^lhWWJP-^^^ff^tlSi. £ 
fCPUl 2 1011 ftn^L—y MOO ©f?itEf^S 

^sfj^-rs uf'^s2oo) . commt. wz. 

*»#»Sf!lJ&r<6. CCT, h 1 0 0<D^ihWF 

testis H^its^sm^s* mm.?. 

— •y M 0 0) ©#lt£fT&5 U^-y^S 2 10) . 
25 n~ -y M 0 0 *— «Wft*ttT?MJIT*ffl3t>-&Stt 

[0 118] «E^-C. *j18&5 1 0C»tt6tlfcJl«>7 r 
5 0 0©«®j&5 0 0 aKHWWt^fcaWjUT. 
30 5 0 0©ipm^$Mffi©^T«SFf-5 (Xf7^S 2 
20) . Xf»^S 2 1 O-trzkSitfXEEP h (*3j;CJCg? 
mSmXXK.) *^JEELfctCt)}6lf,-r» X^«y^S2 2 
0tC«k0*EEPwtt— jaBEt&*Ct*»6. M*<tL 

t, ^Jimmi 1 1 c^f^jEE^HAP«msff^± 
35 nxztiifejjMtteK). g>7inmi i l^aiiLT, * 
m& 1 1 5 p^e,^xs8cK 1 1 3 p ic«m&trj&pa*<£> 
m&m±nnz. comm. moo cdf^sp 

%«n--y h l o o&zt>\z— s^-r-s. 

40 [0 119] Xfy^S 2 2 0<Z>§gfrSL W^W«il 

Lfc*^*^«^L- Uf7ys2 3 0) . tcommm 

ia-TS^T. Xf'^S 2 2 OWiagSritDjgLT. 5| 

«3.-<y h i o o <Dftn*m$rtz>. ffiimmamm-r 
st, co^ih»]i»;i/-?><DMa$-B.i^T-rs. 

45 [0 12 0] ^±i¥iJibfc«i;3tC. u©Il i^mm\z 

«fcn«. ^«^.->y h i o oe>&±m\z. TKmiJ^mm 

S110 feJ;tm^*^X5!)pa^ 1 2 0 fifflUT. * 

m a* * j; \z&m-t znmm & mmw iz 

50 0. ^ta^7 MOO *f IllWSui^T^ 
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•5. 

[0 12 1] &*S. ZOmMWlZiS^T. *JEEPw£« 
Itn^itCtD, flPS*£m*£i*3«fi)c<hLT& 

[0 12 2] 34*, MGftl l3*£K«tt. f£«P---y h 
1 0 0©ffi#©#jkl$C£tt£M3fC^^Tj&^T<^ 

[0123] z.z.-vn?jem.m£^5<D\t. h#k5hf- 

[0 12 4] i«D*ei»«)»«<0tt*«. HflEjB^S! 
oT<5. SR3&«fJh«PK:j!fX*ftOA;uy*H«lL. SSI 

trr, EAiAP^t<u MSli i i&ii®b 

T, TKSiti^ 1 1 5 pa>£#X«E8& 1 1 3 p icafcn&trijn 
S*©*£ig*£-t2:&. 
[0 12 5] — 3Ef. I^f£±ll*fc#X*ttfl55fc£#a»& 

rtfiWT4©T»5 «B1 1I»JCM) . 

[0126] £ v MOO QXftffjhft 

K*^Tt>, fg«n--v h 1 0 0©J;OJp-^&SaWWtg 

[0 12 7] S6KffiOIS9fi0!K:"3V»TI(lWr-B. 8ti£ 

0 *5J;OC&*^W;tfXjPiigg 1 2 0(CJ;0^«n.--y h 

1 o o \zw&? *wtwxv>ittm'tmmvTit>itifi* £ 
n\z&z.x. TumxxMm&i i o (tezzmm^mtf 
xaps§§i2 0) ssEm-rs/^/^xsifflftSRW-, c© 

0 ;*» 6 ©flPS#X £ <Dii^ifc^<&IBS-r -5 C t f£ «fc 0 . 
[0 12 8] j^moAiaKMtcovkTOttdDlfeKM 



£M#©*{Cbck5£:LT*>. 4>ttfr>lVttfi:j£Kn£S 

05 y * ©ll»«ei$nT HftiLTfeM KftHW -5 
££«T£&1A„ £©*£ffiT. tfXflES&CtfXrtiSfrnT 

W&X^y^OtfXAPtC. #*6*l4*ia®«tT? 

io [0129] KTKttwr*iafi«©jpa*«tt. 

fi)tT»*. H17B. J E"5bfc«Sm*©SaS^Bi:L 
TOfBl 2^^©^Xj)PSg©— «&#©«ift£^-r« 
15 i£0T&£. HI 7© W) «. (P) ©A — A 

017© (D) <-f) ©B-Bi» 

[0130] 017 fC7K"f =fc -5 fc, #X JPS#§ 3 0 0 0 

a. tt» (E-m— -2i*v&m <D&nm.Wk3 loot 

20 -5-©^7Ut«l3 1 0 0 h 3 1 

1 0^6, ttGm&£0l0>£?lJM£l 1 lKffiSf 
-S^bB^^b. -tCD(fiC?)i*»lSQ(g«a:Wi;-t^ 
V— i?3 113, 3 11 5T^-r-5C:tT^fXSiEgS3 
1 1 3 p, 3 11 5 p£B/jTr-5. 3 ^©tp'DB 

25 i^JX«S!g&3 1 1 3 p#J©-fe/-?l^-^3 1 1 3t©ffl 

&) «fc 0 £ <=« KL&HMtem 2 #?L»BI 3 2 0 0 

[0131] mi &nm.m 3 i o o t Lift ?ls i s 

30 ^P>. #?Lft8 3 %, W$ 3 5 5^P>©^7Ktt7>v 
*^«S^jSMS:ffiffl-r^o »2*JLKJK3 2 OOib 
Ttt, ag5 5 5^P>, ^?LS5 5%, ff$2 5U© 
#?LK*-^>«^ffl"TSo :7V- h 3 0 2 0 t LT 

35 [0 1 3 2] £5bT«fi££*l*:#XjPiIgg3 0 0 0T 
tt. ^1#?LK)K3 1 0 0£7K«fiES&3 1 1 5p»e^ 
XSS8S 3 1 1 3 pflCllLfc* (SPStK) itm 1 #5-?L 

»ig3ioot^2 3200 ©#ffi(cwta-r 

^. ffflWi:Wtabfc*B, IS 2 ^jFLStM 3 2 0 0 © 
40 *(cjg^LT^2^?LKIK3 2 0 0£fttZj£#*9&:#* 

5, ®2^?LK)K3 2 0 0©^fX«EB&««ffi^6^X© 
CSWt bTVi < . f6 2 #?LKIK 3 20 0IJS1 ^?LK 

M3 10 0{Cit^, W*38«*S«r»*»6. m<tlCtfc^to 

T»««fc«**«#ton* £ izifltt < . « 2 #?LKM 3 2 
45 0 0©^XS!Ei^#J*®*^^X©tt , (rMft$-a-^.^i:^ 

[0 13 3] Lfe*bT. Sgl£?LM8l3 1 0 Ot L 
T. ?Lgl5i7P>, M*8 3%, «£355i7P> 
©«*tt*^^^.«Sr«ffl-rs«^ ^2^?LK 
50 13 2 0 0 tffl^tSCif, **A0^*il»© 
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[0 13 4] ft*. C©l£2#?LStM3 2 0 0 «, 

-sat, ^ntc^^r. ^mi^imms ioo*^fl7 

SSSS3 1 1 3 p<&T«EflHfcfta>oT— 3£©HBlC|goT 
Stt?.nfcMibTt)i^. c ©*»$(;:,£ -pTt>. SH 

2 ^?Lft£l 3 2 0 0»ll £>7imm 3 10 0 fcJtt. ffl 
VMfc* 6 . jWt IC <h t> & o T»»WK:*!W**btt 
5^Wi<, ^2^?LK^3 2 0 0 ©#X8KS&«SB 

[0135] 11 3IO(gfllk:t3^>T*fc«Wr*. El 

l^it-S^. 018© K) tt. (n) oc- 
Ci^WH0T*-5 o 018© (□) tt, H*) ©D-D 

[0 1 3 6] m 1 8tr^-T«fc5^. COS 13Hli© 
^fXjDS§§4 0 0 011 ^1 2*Jg0iJ©^XJnS§i3 0 
OOctttSSLT. i2MSM3 2 0 0OM« 

*£0J©#Xi)DiIg|3 0 0 0TI1 2 ^dFLStJK 3 2 0 0 

Sgg4 0 0T'«. iJXM3 1 1 3 p^©fc©7S*ffS2# 
7LSSBI4 2 0 OlC&oTtA*. 
[0 13 7] &*5, Sg2#?Utl8l4 2 0 011 #Xfl£?& 

3 1 1 3 p©±WcgoT^*£nT^*T?«&<, & 
SSl#?L»l«3 1 0 0*^?tfX«3 1 1 3 pOT«E« 

tcrfiid^T— 3t©ieffltis-3T**snTv>-5. c:©lf5 

2£7imm4 2 0 0H tfxm%<3 l 13p«CWt6 
ntc&KMWkZ 1 1 l«fc0*>3£K:£?LHfct>©T, m 

iifcsi 2mmm^m2^7Lnm3 2 0 otjt^Tt 

*6C*?IJtat)Oia;oTHS. iWWCtt, IS2# 
7LKBS4 2 0 0t LTtt. 3LS 1 . 5 = U, #?LS9 5 

[0 13 8] Co LT*fiK$nfc^XJn®g§4 0 0 0T 
tt. S1MII3 1 0 0©#*«tt^fc*rHiLfc* 

It 4 2 0 0©tHc#3rrS. £2£H.St0t4 2 0 Ott* 

*ITV>5©T\ *tt82^?L*K4 2 0 0£#»Cl£a«?> 
fc*«S, SSS2#?lSf8Jl4 2 0 0©tt»*T«aiJK«*l* 
(ft*) *f*©«t«KftMfcbTW<. !S2#?L«Bl4 2 0 
0HIl#fLH3 1 0 OCit'C. BiSfe**^*^. 
»fc \z t btz o T^SPW fc*b&«*foft* ut*«&< > SB 
2^?LMM4 2 0 0©rtSPT, #X©«t»KaMtai** C 

[0139] LfcibT. coii 3mffime>Jixmm. 



[0 14 0] fci5, tftfBSB 1 3^M^J©^XDPSg4 0 
05 OOKiJUT, g] l 9 tC^TJ: 5 fC, #XS£8&3113 

p*»*f*-t^u-^3 1 1 3<Dmmzmmmcom9x 

t-*4 5 0 0£ftj$T-51lt/dci:l/T ! &<fc^. 0 1 9 fC 
*5UT. (-f) (D) ©E-E^»fS0T$>O, 
(D) « <-f) ©F-F^Wf®0T**^). ^©fllfiSlCj; 
10 0. 3 115 pfflda>S#X8lE&3 1 1 3 pWcSS 

1^?LKM3 1 0 0&a«LT*fc*©SWI:S, S^fc 

*. co«<toffiai©tt*. *i 3mmm<DMi$. 

15 KJt'CT. f2M»K4 2 0 0CMS;'h$<t5C 
[0 14 1] S^IC, C©tat-^4 5 0 0^ffll>fc 

hmrt? a, m 2 &nim 4 2 o o ck o Tmm<D*mvn£ 

20 £tfcfflU -t«5*Ui«S*K:jt£:i;T«»t-^4 5 0 0© 
[0 14 2] &±*3ffl<Dgmm\Z-3\t*TWtmL1ttf* 

[0 14 3] 

30 *JL»KS^UT*fc***ftKaMfcbT, 
Ct$t5It#-Cf5. Z.<Dtz9b, *m#X©«iJ&$te 

35 [0 14 4] ->U3— >iZXn&&9Vt>itMtfLii 

[0 14 5] ^?LK^&JBft$-i±T^MlcBB@bfc« 

40 f&ftnu. ^«ct^«©jps^gT«fco^75:anaa 

[0 14 6] CU:R91U&3|cX9iOjm«tt«>ttaiMfll 
[0 14 7] «S^«fdl©aiE«Si*, «S»««l©a*i: 
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[0148] m#«i omWLommmw&miz&tui, 

t5ut*^S. BP -6, mMMi^<DW±^zis^X. 
[0 14 9] *8W©iinS£ll©«»#ife-e.i. ->un 

jr. #*L*tta>&a»"r3*©«s^fc<narrac<i: 

[0H©fBHi&gltB] 

[01] *56W©^«te©*nfflSB*jgffl bfc^ 1 

[0 2] «»«»0-feJI/0«|JfiHT»*. 

[0 3] *m^Xjt)PSg§l lOCffflffeS. 

[04] i ic*w*BE*«APtjnfi«t 

[0 5] 12 HtgMOMMttOttSS 6 0 0 ©*it0 

[0 6] Iff 3 fgttftaMmttfecOln&S 7 0 0 ©«jg0 

[0 7] fg 4 9ltt«|CD«B»«Mi(OAiaS 8 0 0 ©#tig0 

[08] *X9!OKA«lfi®AlB«WKB«afflb^fll 
5S6ie^JtUT©m!»«*>'X'xA©«l»&*^0T» 

So 

[09] t<Dmmm^.>-x^A<Dm.^mm=L=.^ h i 2 

[010] ^^te©ffll£T£&g*^M*H£:©4iW 

[011] ^IMiHtSSiffiAP setiOffi 

[012] JB6S6Jfi«7rfflV»fc-f >t!-^>XZi*S 
zK^M»H£©fflW£5RT;7-57T;&S. 
[013] JB7*Sfi«"Cffl(r»fc^«t«Mt(eH7lC** 

[014] ftS^flrcfflfrifcftflMtttl 

[015] mi 0SOfi«£UT©*»*»©Hqfi5'X'r- 

[016] mi l WMCfitJSf TMPazy 



So 

[017] 112 mmmoxx mm& 3000 ©— 
©«jg^^-r«jt0T'S»s. 

05 [HI 8} m 3ftttM0tfXttM4OOOO— fl.& 
©*jt*^T«jg0T*S. 
[019] ^1 3mfl0XJEffl0#HfiHTfe«. 

10 1 0— ■ fc;i> 
1 1 •••«««! 
1 2-*y— H 

1 3 -TZ-K 
14—fe/tW— 9 

15 1 4 p -m.mi37.msi, 

1 5-tAl/-^ 

1 5 p -zKSlJtfXSiEBS 

2 0, 3 0— *iJ*SB» 
2 0-7MP*W» 

20 4 0 , 5 0-itS 
6 0, 7 0 

1 0 0-%«OL-y h 
1 1 0 -7ic.mil 7. JPS§§ 
1 1 1 -3*?L»K 
25 1 1 3-iLrtV—9 
1 1 3 p-#XS(Eg& 
1 1 3 p-7K^XgiE8& 

1 1 s-^.nv—9 

1 1 5 p -zkSSiS 
30 116,11 7—0 'J >>f 

118, 11 9 •••->— ;P8M* 
1 2 0 -s**##xaifi» 

1 2 1 —g'UMWL 
1 2 3, 1 2 5— 
35 1 2 3 p—SMMfX8H» 

1 2 5 p-TkSfeSS 

2 0 0-JPfii-y h 

3 0 0-X>F:7V— h> 
3 1 0-I>H7"l'- h 

40 3 1 2, 3 1 4-#;|/h 

3 2 0-!3©l>K7l/- h 

3 2 2, 3 2 4-#;i/h 

4 0 O-tfXjpSgg 

5 0 Q—$>~7 
45 5 0 0 a-«ft*8S 

5 1 0 •••*«?& 
5 2 0 

5 3 0 -7kiiS& 
5 4 0-*3fi;tfXiIg& 
50 5 5 0 -7"n7 
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5 6 0 




1 2 5 0-ttl^>?-7i-X 


5 7 0-*»^i» 




2 0 0 0-JPS->X^A 


5 8 0-»*^l» 




2 o i o-*iraffi#>y 


5 9 0-yP7 




2 0 2 0-*iPEE3R>y 


5 9 2-g^#XilS& 


05 


2 10 0-2 3 0 O-JJPS^L--/ h 


5 9 4 




300 o-^xinss 


6 0 0 - JPSS 




3 0 2 0-^l/-h 


6 0 2 -*^?LKM 




3 1 o o-mi&nnm 


6 0 4, 6 0 * 




3 11 O-^lz-h 


6 0 8, 6 1 0— >— h 


10 


3 1 1 3--tr/1l—^ 


612-61 5 




3 113 p-#X«EB& 


700 -mmm 




3 11 5— fe/tU— 4? 


702 -£?lhk 




3 115 p-*8fE8& 


8oo -uss 




3 2 0 0-fB2*?L»l8 


802 ~&njtm 


15 


4 0 0 0 JDSS 


8 0 4 •••*«» 




4 2 0 0-fB2*?LM* 


8 0 6-^^;i/A 




4 5 0 


8 0 8, 8 1 0— •fc/IU— ^ 




C 1 


8 0 8 p, 8 10 p—SftSS 




c 2 -asss 


1 1 0 0-fW»* 


20 




1 1 0 5-MSir>1f 




I -<i«Mt* 


1 1 1 0-31 1 tf>EE*Jir>1f 






1 1 2 0-W>2<D&f)^>^ 




P h-*ift;tfXJE 


1 2 0 0-"«-?ftd!W3.— y h 




Pw- tKJE 


1 2 1 0-CPU 


25 




1 2 2 0-ROM 






1 2 3 0-RAM 






1 2 4 0-A^O^-^x-X 







C01] [05] 
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1 3 8 7 0 4 



[02] [03] [06] 




[0 7] 

[04] 




0 0.01 003 01 03 

■H (*!>!»» Hk/tn' •») 



[010] 



[011] 



1 3 8 7 0 4 



124) 
^_ 



H2O 

500' 

5005 \ m \® 



•1 



10 
V 



1220- 



1230- 



- ROM <J=j 



-RAM ()=L 



7 I 



J- 



I 9 



-H ! — ' 



? N 1250 
1200 «*3»M=»H 



1105 
1120 



- * 



310' 



/-550 



UP 



^1110 



SJ3 



*M100 



► H2O 



y 



120 



115p 
113p 



■320 
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[09] 



z 



H-f (T) 



APset^g (H) 



AP*-P w-P h 



A F«— K (AP-AP set) 



-S100 

S110 
SI 20 




-S160 



c 
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[HI 6] 




S200 



-S210 



-S220 
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( ^EE ) 



[Ell 8] 




(n) 



3100- 



1 
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4200 




. . . „- . , . ,v[ 31 13p 



-3115p 
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^i?8 - 1 3 8 7 0 4 
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